Characterization and localization of the BM88 antigen in the developing and adult rat brain.
Monoclonal antibody BM88 identifies a neuron-specific antigen (BM88 antigen) present in the central and peripheral nervous system of the pig (Patsavoudi et al.: Neuroscience 30:463-478, 1989; J Neurochem 56:782-788, 1991). We have previously shown that the antigen is also expressed by cultured neurons derived from newborn rat brain. In the present study we have used the monoclonal antibody BM88 and a specific polyclonal antibody in order to identify the nature of the cross-reactive antigen in rat brain and to investigate its expression and cellular localization in the developing and adult rat nervous system. Western blot analysis and immunocytochemistry revealed that the rat BM88 antigen displays very similar biochemical properties with its porcine homologue. It is a neuron-specific integral membrane protein, apparently not glycosylated, consisting of two 23 kD polypeptide chains. Immunoperoxidase staining demonstrated that the BM88 antigen is widely distributed in the brain of 19-day-old rat embryos. At this stage, immunoreactivity was particularly prominent in differentiated cellular areas and developing fiber tracts of the embryonic rat brain, but was also present in the neuroepithelium. A similar wide distribution of the BM88 antigen was observed in the adult rat brain. Here, immunoreactivity was detected in the neuropil and neuronal perikarya. Immunocytochemical analysis of the expression of the BM88 antigen during postnatal development of the cerebellar cortex showed that this molecule is particularly concentrated in the Purkinje cells between postnatal days 10 to 15; their somata and developing dendrites were distinctly immunopositive during this period. An age-dependent increase in the expression of the BM88 antigen both in brain and in the cerebellum was noted. Electron microscopy confirmed the presence of the BM88 reaction product within the perikarya, axons and dendrites of labeled neurons in the adult brain. The BM88 reaction product was preferentially associated with the limiting membrane of mitochondria, endoplasmic reticulum and small electron-lucent vesicles, but was also present in the plasma membrane, especially at the level of synaptic densities. Our results show that the BM88 antigen participates in an activity common to all or most neurons, and demonstrate that the expression of this antigen is elevated upon neuronal differentiation and maturation.